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Аннотация. The paper discusses the importance of social aspects in industrial safety. 
Specifics of the Russian society, manifested in culture and set of population’s values cause 
underestimation of social constituents when breaking labor safety rules. At the same time, 
industrial infrastructure differs significantly from the environment, so safety in these conditions 
tends to change its essential characteristics. Governmental measures aimed at the improvement 
of industrial safety are insufficient. According to the study it is important to consider a 
technological environment as a field of human activity.  
1. Introduction 
Anthropogenic environment came into being as a protection tool aimed at the improvement of human 
safety. People started confronting with new hazards because of technological advancements. These 
days, the issue of human interrelation with the anthropogenic environment is thought to be the major 
area of human fears. As the society develops, an individual tends to realize deeper the specific 
character of human interaction with the anthropogenic environment. Here, this interaction can be 
characterized from an entirely new point of view, furthering, as a result, changes in worldview 
concepts of the mankind. In the 20th century issues of ecology had a breakthrough effect on the 
worldview, in the early 21st century problems of safety and interrelation with the anthropogenic 
environment are of high importance. Undoubtedly, various kinds of hazards and risks were an integral 
part of the entire evolution of human civilization. However, understanding of essential characteristics 
of hazards and identification of system safety characteristics have been center-stage only in recent 
years. 
Safety is supposed to be one of characteristics and criteria of function and development in social, 
economic, technical, environmental and biological systems. To date, safety and security are key issues 
for an individual and any spheres of the society – organization, institution, state. Safety arrangements 
are vital for efficient management.  
This problem should be of key importance in the Russian Federation, since security and safety have 
been permanently undervalued in the Russian society. Any crisis has complex consequences for the 
system itself and for all individuals, in particular. In the present day social conditions the issues of 
safety have been gaining in importance, accentuating contradictions between general theoretical 
fundamentals of safety and standards of their practical implementation.  
The issue is becoming even more complicated because of fast historical transformations. Social 
conditions and characteristics are changing extremely, impeding the traditional and natural theoretical 
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development of social safety. To date, the evolution of theory through accumulation and 
systematization of facts and their further interpretation and generalization, as well practical model 
building, are parallel processes, taking place in the same time continuum. This feature in the 
development of social safety emphasizes the relevance of expansion and transfer of systematic 
research results in the society. Nowadays, a high level of safety can be guaranteed in the society, 
provided that the gap between science and management, theory and practice is as closed as possible.  
2. Problem statement  
Social aspects of safety imply a multidiscipline research domain on the edge of sociology, psychology, 
law and social philosophy. This recently established field of research is hardly thought to be a new 
level in reality investigation or an object, type of activity field unknown before. It is likely a new level 
of understanding of common and well-known facts in our life. This is a domain discourse conditioning 
activities of groups and individuals in the process of manufacturing. Within this domain some efforts 
are made to determine appropriate strategies of activity in order to reduce risks and estimate a risk 
tolerance. In fact, these are limits, guaranteeing certain safety of our manufacturing activities (being 
safe in a broad sense of this word - for living beings, personalities, representatives of certain cultures 
and ethnic groups, elements in the entire life system in the world).  
Safety is a complex phenomenon, depending on stability and (or) repetition of the situation, 
therefore, on its predictability. As the development of a situation has expected or predictable results a 
working system can save energy, resources, so it can be considered as a positive characteristic. In 
simple words, safety is seen as a lack of hazards, protection against hazards [1]. Industrial safety can’t 
rely on the lack of hazards only, because any manufacturing activity is implemented in different 
conditions, therefore, this definition is not a complete one for current industrial safety.  
Anthropogenic and natural environment are two principally different phenomena. There are no 
entirely positive or negative phenomena in nature, since there are only constituents in the common 
process of planet existence. However, elements of the manufacturing system function on the base of 
other principles. Each anthropogenic system is a separate structure with a preset purpose of its activity, 
for which other systems, e.g. human beings, are irrelevant. Therefore, industrial safety arrangements 
can be viewed as a secondary function of activity in this anthropogenic system. An anthropogenic 
system can’t respond flexibly, so human life safety in manufacturing conditions depends on two 
factors, first, preset restrictions of an anthropogenic system, second, human behavior (directly or 
indirectly).  
Some employees don’t obey industrial safety rules; as a result, it is a statistically frequent cause of 
diseases, disabilities and even death of people. According to the statistical data almost 37.6 thousand 
industrial injures were registered in Russia in 2017, including 5.96 thousand serious or fatal accidents; 
1.6 thousand people died [2]. The data over a longer period confirm this tendency: «above 75 % 
accidents are caused by organizational issues and the so-called «human factor» (insufficient 
organization of the manufacturing process, violation of labor safety rules, gaps in training, violation of 
labor discipline)» [3]. The main tendency is also found in various industries. According to monitoring 
carried out by the Ministry of Energy of the Russian Federation: «there is a slight change only in basic 
industrial injures in 2018 in comparison with 2016 and 2017» [4]. In most cases employees are 
responsible for injures: no labor safety trainings are carried out, any protection equipment isn’t used, 
labor safety regulations are violated, and jobs are performed without being registered. The data above 
emphasize a low level of industrial safety in the Russian society. Findings of sociological surveys 
confirm the dimension of this problem: health care is not important «in the system of life values 
Russian population; in the scale of relevance it has third or fourth position» [5]. This feature of culture 
even worsens the issue of safety, including industrial safety.  
As for human safety parameters of the anthropogenic environment are modified and tested, stated 
in several technical documents and standards, can be checked in a formal way, therefore, easily 
controllable. First of all, it is relevant for technologically up to date manufacturing processes. To date, 
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parameters of the anthropogenic environment correlate with the capacities available in the society for 
safety protection, so they are harmless for infrastructures.  
However, a behavioral factor depends on numeral conditions, has a multiplicative effect, therefore, 
it is hard predictable, requiring other forms of control. A multifactor nature of a behavioral effect on 
human safety in industry is complicated, being an interesting research domain, consequently. An 
individual is a main risk for human safety in a complex industrial system. Two options (scenarios) are 
possible and are realized: 
1 development of a person, his/her social and psychical qualities, e. g. self-control, discipline, 
intended obeying of safety regulations etc.   
2 creation of closed anthropogenic systems capable for functioning without a human interference in 
certain situations.  
The second scenario guarantees a wider range of safety; as a consequence, the development of 
manufacturing processes is oriented towards this model. The implementation of this scenario is 
limited: it is more cost-intensive, science-demanding, correlates with scientific and technological 
advances, so its introduction can be facilitated.   
The first option is less efficient, but more affordable at a current level of manufacturing 
technologies and infrastructure. As a result, this scenario was the first developed in history. Then these 
two scenarios were combined, in future the first scenario will be gradually substituted by the second 
one. However, the first scenario can’t be stopped in certain industries. It is important for an employer 
to realize which efforts and manufacturing conditions can provide a high level of safety, which 
behavioral skills and personality traits of employees, and also their correlation are required.   
3. Discussion  
Safety is interrelated with any activity. It can be neither absolute nor absolutely objective. In fact, 
safety is a relative phenomenon, caused by historical, cultural and situational factors. Safety of a living 
system always comprises objective and subjective constituents [6]; it implies the absence of danger 
and behavior identical to a situation. Taking into consideration current manufacturing conditions, 
human safety depends on a person’s behavior. A certain level of safety in industry and manufacturing 
processes can be guaranteed, provided that various regulations and laws are obeyed, contributing, 
therefore, to human safety in industry. To sum up, observance of industrial labor safety regulations is a 
principal mechanism of human safety. Inconsistency and ambivalence of this condition is caused by a 
social character of this managerial mechanism. The observance of safety regulations depends on 
human behavior only. Numerous studies confirm this fact, indicating that a current manufacturing 
process is «safe work, which presupposes physical and psychological willingness of employees with 
certain professional skills and motivation for observance of rules and functions according to labor 
safety rules» [7].  
All employees of a company are informed about the system of safety regulations, since recruitment 
in the Russian Federation is based on a certain procedure. This procedure comprises two obligatory 
phases:  
 - familiarization of an employee with labor safety regulations accepted at this enterprise; 
- registration of an employee in a training log; 
- signature of an employee; 
- date of training. 
This procedure is carried out on a regular basis (period varies for different manufacturing 
processes).   
Procedures subject to formal control (registration, person’s signature, date of training) are usually 
registered in a log and checked regularly. However, it is difficult to guarantee socially-caused 
characteristics of labor safety training, their regular control is low efficient and might be more cost-
intensive than a monitoring procedure on the whole. Socially-caused characteristics include guidelines 
of training, level of its implementation, awareness and responsibility of employees, motivation of an 
BTCI 2018
IOP Conf. Series: Materials Science and Engineering 483 (2019) 012098
IOP Publishing
doi:10.1088/1757-899X/483/1/012098
4
employee for observance of industrial safety regulations, importance and relevance of these 
regulations in the value system of an employee, etc.   
Experts claim, that almost all accidents have numerous causes, result from accidental coincidence 
of events, but happen basically due to violations of industrial safety regulations [8, 9]. 
The observance of these regulations should be provided by certain organizational measures taken to 
prevent industrial injures. They include:   
 «training and testing of knowledge on labor safety regulations, safe methods and work 
procedures; 
 all types of training on labor safety and fire safety briefing; 
 traineeships and shadowing; 
 emergency prevention measures and fire safety trainings; 
 further training courses» [10]. 
However, the majority of violations are registered in organizational measures. All efforts to raise 
the control level have a short-termed effect. At the same time, improvement of technical, technological 
and sanitary and medical aspects of industrial safety is in focus of the society and state. The reason 
might be also worsening physical health of population, which, in its turn, deteriorates psychological 
abilities to withstand workloads. «In the foreground there are issues of psychological and 
physiological stress employees have, improvement of work conditions dependent on physical factors is 
less important. It is possible due to dropping physical stress alongside with growing psychological and 
physiological stresses, this combination causes chronic fatigue, mental overstrain, bad relations with 
other employees and managers» [11]. That is why a mainstream direction of current management is 
motivation of employees for safe work. Managers have a need to identify the effect of motivating 
influence, and form a positive attitude of workers to safe work.  
Safe behavior in industry relies both on professional knowledge, skills and abilities and motivation 
of an employee. Therefore, the control of human activities is possible exclusively through the control 
of his/her inner motivation. In the field of industrial safety motivation aims basically at making 
personal more interested into strict obeying of regulations. 
Safety culture, importance of its implementation and development has been in the focus of 
discussion in recent years, since safety depends both on the external control and on activities of all 
employees. The principal object of protection is an individual; the secondary important ones are 
infrastructure and manufacturing processes. In fact, the problem is how to protect a person against 
him/herself in the manufacturing process. A manufacturing infrastructure reflects a technological 
essence of the present day human life. Urban conditions also cause numerous problems in interaction 
with the infrastructure [12]. Therefore, social aspects of industrial safety are integral constituents of a 
more general problem of social development. To a certain extent this issue can be solved via 
introduction of breakthrough educational technologies, and infrastructural advances. To date, digital 
technologies are to be used in Krasnoyarsk («Digital city, a pilot project of Rosatom) as an urban 
space with a high safety level. However, the principal issue is still a complex character of the internal 
motivation for safe behavior.   
4. Conclusion  
The life of each individual comprises several occupational spheres. Labor is one of the most important 
constituents. Industrial safety of a person is a mainstream direction in the development of a social 
state. «In present a system of management in Russia has been modernized from the standpoint of labor 
safety, a cost-based model, based on compensation for industrial injures should be replaced by a new 
model for assessment and control of professional risks, supporting preventive measures to protect life 
and health of people in industry. The statistics indicate a general drop of accidents in industry. 
However, this trend is incomparable with other technologically developed countries. In total, these 
data demonstrate a worsening tendency of industrial injures as compared with countries Germany, 
Japan» [9]. At the same time the problem of underestimated social aspects of industrial safety is still 
sharp. A high level of control can’t be guaranteed all the time. A great number of disasters and 
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accidents caused by a social factor emphasize the importance of this problem. The development of 
safety culture is supposed to become a priority in the Russian society. The implementation of this 
approach is to be carried out in two spheres: transformation of public values and active use of 
advanced technologies in education and control. For instance, enterprises of nuclear industry managed 
to achieve a high level of industrial safety. To date, safety can gain in importance as the value of 
human life is reconsidered. A level of industrial safety correlates with the level of industrial 
development and can be viewed as a universal integral criterion of economical or social development 
of the company.  
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